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values depend upon the sound fields in which they are mea- 
sured. This viewpoint is particularly appropriate for audience 
absorption since clothing, seating, etc. vary randomly. On 
this assumption, it is possible to decide between the classical 
hypothesis that the audience absorption is proportional to 
their number and Beranek's hypothesis that audience absorp- 
tion is proportional to the occupied area, by analyzing the 
variance. A two-way classification of the total absorption of 
a number of halls is made with seating density and seating 
area as the row and column variables, respectively. The absorp- 
tion of the hall in the ith row and jth column is written as 
aij=•q-riq-cjq-elj, where/z is the mean of all entries, and r• 
and cj are the row and column effects, respectively. The e•i's 
represent contributions from other sources and interactions. 
Tests for the hypotheses ri = 0 and ci = 0 indicate that audience 
absorption varies significantly with seating area but not with 
seating density, supporting Beranek's hypothesis. 
L6. Application of Random Walk to Reverberant Room 
Acoustics. DAVID LUBe_iN, LTV Research Center, Western 
Division, Anaheim, California 92803.--In a reverberant room 
driven with a steady high-frequency tone, it has been reported 
that values of squared sound pressure are distributed through 
space according to the chi-square distribution of two dimen- 
sions. Under what circumstances is this distribution to be 
expected, and what is the physical significance of two statis- 
tical dimensions? We gain insights, and some answers, by 
casting the problem into the form of a random walk in two 
(sic) dimensions, wherein the reverberant field is viewed as the 
sum of interfering, travelling waves of the dirving-tone 
frequency. The chi-square distribution is shown to be a 
limiting case for many waves under broad conditions. With 
few waves, the problem is more complex. Useful and revealing 
results are found by examining special cases for which the 
orderly transition to the limit can be observed. 
power emitted is a function of these levels and the tube- 
section area. The room average SPL is a function of this power 
and the effective sabins in the room. These sabins can be 
evaluated. If more absorbing material is introduced, the 
effective sabins added can be evaluated. With simple sources, 
such as a fixed rpm fan or a fixed voice coil current loudspeaker, 
possibly valid objections have been made that adding more 
absorbing material could change the source output in an 
unknown manner. With the tube method, it is of no conse- 
quence whether or not the changed acoustical environment 
reacts to change the power, as the output is measured for 
each condition. It would be desirable to extend the method 
to handle warble tones and narrow bands of random noise. 
L9. Improved Automatic Decay-Rate Meter. A. J. PRESTZ, 
Bell Telephone Laboratories, Inc., Murray Hill, New Jersey.-- 
The original design of the automatic decay-rate meter [J. 
Acoust. Soc. Am. 40, 1267 (A) (1966)-I has enabled us to 
measure the sound ecay rate in a room easily and successfully, 
and has also enabled us to gain more insight into the operation 
of this device. This paper will review some of the design 
concepts and introduce an improved version designed to 
further reduce setup time and ambiguities. 
L10. Sound Decay Rates in Various Conference Rooms as 
Measured by the Automatic Decay-Rate Meter. F. K. 
HARVEY AND A. J. PRESTI, Bell Telephone Laboratories, Inc., 
Murray Hill, New Jersey.--The automatic decay-rate meter 
described by A. J. Presti [J. Acoust. Soc. Am. 40, 1267 (A) 
(1966)-I, has been used to examine the sound decay in a number 
of conference rooms, with special emphasis on those having 
fast decay rates. Results are compared with determinations 
from several different types of oscilloscope presentations. 
Advantages and limitations in the use of the decay-rate 
meter will be discussed. 
L7. Improved Rotating Diffuser for Reverberation Chambers. 
EDWARD D. LAWLER, York Division, Borg-Warner Corpora- 
tion, York, Pennsylvania 17405.--An experiment was con- 
ducted with a rotating diffuser consisting of several acousti- 
cally reflective panels in the form of a truncated cone to 
determine if it would give more efficient diffusion of a re- 
verberant room's modal patterns than a typical flat-panel 
rotating vane. The diffuser construction was such that de- 
viations from the purely conical shape could be made to deter- 
mine the effect of changes in shape on the degree of diffusion. 
Since the amount of diffusion in most low-frequency regions 
varies with the location of the rotating vane within the room, 
it was also considered to be possible that a spatial traverse 
of the vane would result in a space-averaged diffusion and 
more uniform over-all modal response. To determine the 
effect of such a spatial traverse, the drive mechanism of the 
conical diffuser was modified so that the vane's axis of rotation 
simultaneously traversed an asynchronous orbit. It was found 
that the orbital-rotating conical diffuser gave a significant 
flattening of the room's low-frequency modal response and 
was much superior to the rotating flat diffuser. 
Lll. Sabine Absorption Coefficients of Aluminized Rubber. 
RICHARD W. CASE, EUGENE W. VAHLKAMP, AND LAWRENCE 
E. KINSLER, Naval Postgraduate School, Monterey, California. 
--Since 1930, the work of Eyring and others has indicated 
that the effective Sabine absorption coefficient of highly ab- 
sorbing materials is not given by ai, the randomly incident 
energy absorption coefficient, but is instead given by 
-ln(1-ai). This indicates that for ai>0.63, the Sabine 
coefficient should be greater than 1.0. A search of the literature 
provides many measured values of 0.99 for the Sabine co- 
efficient but rather surprisingly only one or two measured 
values in excess of 1.0. This paper reports on reverberation 
measurements made at frequencies from 10 to 100 kc/sec 
in water contained in a small tank completely lined with 
either flat or cone structured aluminized butyl rubber. The 
maximum value measured for the Sabine coefficient was 2.56 
which corresponds to oti=0.923. In carrying out these experi- 
ments, decay rates in excess of 25 000 dB/sec were measured 
through use of a Memoscope. Information as to the advantages 
of using a Memoscope in making reverberation measurements 
will be presented. 
L8. Impedance Tube Used as a Source of Known Acoustic 
Power. WILLIAM A. JACK, Johns Manville Research &' Engi- 
neering Center, Manville, New Yersey.--In an open-ended tube 
with negligible losses, the standing wave pattern is probed for 
maximum and minimum SPL's at the time the tube is generat- 
ing a pure-tone steady-state level in the room under test. The 
L12. Excessive Reverberation Time for Organs? DARIEL 
FITZROY, San Rafael.--Whether or not organists and organ 
builders are demanding excessively reverberant environment 
is posed as a problem for consideration. The point is brought 
up that too long reverberation periods could result in an 
undesirable coloring of what is heard. 
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